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Abstract
Wenzel, Timothy, M.S., November 1984, Health, Physical Education and 
Recreation
Aerobic Fitness Training and Healt^Locus of Control (55pp)
Director: Dr. Kathleen Miller'^^^77
This paper reports the results of a study which sought to investigate 
the effect of a ten week aerobic fitness training program on a subject's 
score from the Health Locus of Control Scale. Subjects were 69 students 
enrolled in the Physical Education (PRED 1115) class in the 1983-84 
academic year in the Justice Administration and Youth Development Program 
at Mount Royal College, Calgary, Alberta, Canada. The research hypothesis 
was that there would be a significant change in the scores from the 
external to internal indices on the Health Locus of Control Scale with 
those subjects who improved on their aerobic fitness level over the ten 
week training program. However, the null hypothesis was accepted. The 
correlation between the change in the subjects' fitness levels and their 
scores on the Health Locus of Control Scale was .13. The results however 
did indicate that i^en the post-test scores were compared between the 
control group and the experimental group from the Health Locus of Control 
Scale the mean scores of the control group actually decreased while scores 
for the experimental group increased. The change for each group was 
limited however to the same level, specifically the 'moderately internal' 
level.
ii
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CHAPTER I
INTRODUCTION
Physical exercise has become increasingly popular in recent years. As 
well, there has been a growing interest in pursuing relationships between 
an individual’s psychological and physiological functioning. Physical 
educators, exercise physiologists, psychologists, rehabilitation 
counselors, psychiatrists, and physicians all have addressed this issue 
with some degree of optimism (12).
The relative relationship of actual and perceived aerobic fitness to 
psychological functioning has not been made totally clear and is an area 
which requires further testing. This relationship has not been previously 
combined in an attempt to answer important questions concerning physical or 
cognitive causality of emotional or psychological states (16).
Some researchers assumed that physical fitness improvements give 
people a sense of mastery or a sense of having control over bodily 
functions which is then associated with an experience of well being (12,
18, 40). Hollandsworth (17) argued that aerobic fitness provides training 
in biofeedback. Others propose that exercise is a form of meditation which 
triggers an altered state of consciousness (5,40). The problem with 
physical fitness training and psychological parameters is that for the most 
part, the data are merely suggestive. Improvement or change can often be 
attributed to a Hawthorne effect or to a regression toward the mean (15). 
Very few studies have employed and documented aerobic fitness parameters 
with relationships to psychological functions.
1
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In the opinion of the writer, comprehensive research in the area of a 
well documented aerobic fitness training program with a study of its 
relationship with subjects' responses on the Health Locus of Control Scale 
was warranted. The Health Locus of Control Scale deals with health related 
expectancies and not with actual behaviors. A study of this nature will be 
beneficial to researchers who are interested in the possible relationship 
of an aerobic fitness training program to an individual’s attitude toward 
health.
STATEMENT OF THE PROBLEM 
The purpose of this study was to investigate the effect of a ten week 
aerobic fitness training program on a subject's score from the Health Locus 
Control Scale.
SUB-PROBLEMS
1. Determine and document each subject's aerobic fitness level before and
after the ten week aerobic fitness training program.
2. Document and establish each subject's fitness training zone category.
HYPOTHESES
Null Hypothesis
There will be no significant change in the scores from the external to 
internal indices on the Health Locus of Control Scale with those subjects 
who improve on their aerobic fitness levels over the ten week training 
period.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Research Hypothesis
There will be a significant change in the scores from the external to 
internal indices on the Health Locus of Control Scale with those subjects 
who improve on their aerobic fitness levels over the ten week training 
period.
SIGNIFICANCE OF STUDY 
The writer has found that further research is needed to provide an 
objective analysis of the purported positive relationship between aerobic 
fitness training and health attitude variables. The majority of studies 
have not dealt with psychological changes related to physical fitness 
changes. Rather, most studies examine differences on psychological 
variables between fit and unfit groups and "normal" functioning and 
"abnormal" functioning groups. Most of the studies do not document fitness 
effects and as such, are often more appropriately identified as sports 
participation studies.
The writer has found that experimental fitness training has often been 
offered to specifically recruited subjects who seek out exposure to the 
training. This could constitute a selection bias. The design of this 
study was a pre-test and post-test design which allowed the writer to more 
effectively monitor the research.
The need for a refining of the locus of control construct has become 
apparent in recent years (49), "New measures for assessing the construct 
based on more specific goals and attributes have been created and research 
has drawn attention to various criteria associated with locus of control" 
(38:25). The Health Locus of Control Scale was developed and validated by 
Wallston et al (14, 48, 49) from the Rotter I-E Scale. Both the Health
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Locus of Control Scale and the Rotter I-E Scale deal with a general measure 
of expectancy and not with actual behaviors. However, the Health Locus of 
Control Scale deals with health related expectancies.
Lefcourt and Rotter suggested that the focus of locus of control 
research is most often on the perception of control as a relatively stable 
characteristic of individuals. Wallston and Wallston (48,49) have 
discussed the difficulty of predicting behavior in a specific area as 
health when using measures of generalized expectancies such as Rotters I-E 
Scale. The Health Locus of Control Scale was developed by Wallston and 
Wallston (14, 49) to provide a more sensitive prediction of the 
relationship between internality and health behavior. In the view of the 
writer, further research in the relationship of the Health Locus of Control 
Scale and physical fitness training could aid physical educators, 
psychologists, physiologists, psychiatrists, and physicians in examining 
changing attitudes towards health. This attitude change could result from 
a behavior change which might lead to an improvement in an individual's 
aerobic fitness level. Seligman suggested that "helplessness is the 
psychological state that frequently results when events are uncontrollable" 
(4:14). If this statement is extrapolated to health in general, 
researchers can become aware of the possible importance of changing one's 
attitude towards health by way of aerobic training. As well. Phares (1976) 
"proposed that the cognitive and motivational aspects of the I-E dimension 
lead internals to a superior position in exerting power and control over 
their environment" (31:78). Strickland (1978) stated that "if this is the 
case, the I-E expectancies may have significant impact in relation to 
health maintenance, a most important personal concern for many of us" 
(44:1193).
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LIMITATIONS
The subjects constituted a convenience, rather than a random sample, 
since the subjects were selected from classes on the basis of enrollment.
DELIMITATIONS
This study Investigated the relationship of a ten week aerobic fitness 
training program on the pre-test and post-test scores of internality and 
externality from the Health Locus of Control Scale. The participants in 
this study were sixty-nine students enrolled in the Justice Administration 
and Youth Development Program at Mount Royal College, Calgary, Alberta in 
the 1983-84 academic year. Subjects for the experimental group were 
thirty-three students enrolled in Physical Education (PHED 1115), a 
specific course requirement designed for Justice Administration and Youth 
Development Program students. Subjects for the control group were Justice 
Administration and Youth Development Program students who had not and were 
not presently enrolled in Physical Education (PHED 1115).
DEFINITION OF TERMS
Aerobic Fitness
Maximum ability to take in, transport, and utilize oxygen while 
engaging in exercise.
External Locus of Control
The perception by an individual who feels that his health is 
controlled by something outside of him and that there is little he can do 
to alter the events that affect his health.
Greater Adaptive Functioning
This is a belief that individuals who hold internal expectancies as
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
6
compared to external expectancies are more likely able to adopt a change in
their perception and attitude towards health related behaviors.
Health Locus of Control Scale
This is an area specific measure of expectancies with respect to locus
of control for the prediction of health related behavior.
Internal Locus of Control
The perception by an individual who feels that his health is mainly 
controlled by himself and his behavior.
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CHAPTER II
REVIEW OF LITERATURE
This study was concerned with the effect of aerobic fitness training 
on Health Locus of Control Scores. The purpose of this chapter is to 
present any findings (historical, related and specific) which have to do 
with this topic.
GENERAL HISTORY
Health concerns constitute a major concern in today's society.
Findings from a vast range of studies have shown indications that 
individuals holding internal as opposed to external expectancies generally 
have a greater adaptive functioning (43). The Internal-External control of 
reinforcement dimension is an expectancy variable from Rotter's social 
learning theory (22, 31, 33). Internal-External expectancies are 
determined and assessed by questionnaires and the Rotter I-E scale has been 
the most common instrument for research with adults. Other multi­
dimensional instruments have also been devised to assess I-E expectancies. 
Collins, 1974; Levenson, 1976; Wallston, Kaplan and Maides, 1976; and 
Kirscht, 1974, have developed I-E measures specific to health.
Studies involving Internal-External (I-E) expectancies and health 
related behaviors are numerous (3, 4, 20, 25, 34, 43, 44). I-E studies 
have researched topics in relation to health knowledge varying from 
prevention to susceptibility, to precautionary health care, to 
psychological responding, treatment and other health related expectancies.
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According to Rotter, 1966:
When a reinforcement is perceived by the subject as following some 
action of his own but not being entirely contingent upon his action, 
then in our culture, it is typically perceived as the result of luck, 
chance, fate, as under the control of powerful others or are 
unpredictable because of the great complexity of the forces 
surrounding him. When the event is interpreted in this way by an 
individual, we have labeled this a belief in external control (E). If 
the person perceives that the event is contingent upon his own 
behavior on his relatively permanent characteristics, we have teamed 
this a belief in internal control (I). (33:1)
Results of research conducted with the various instruments suggested 
that beliefs about internal versus external control are related in 
significant and even dramatic ways to health-related behaviors. The Health 
Locus of Control Scale is an area-specific measure of expectancies 
regarding locus of control developed for prediction of health related 
behavior (48, 49).
The I-E dimension is a generalized expectancy that occurs when 
individuals have learned that events are contingent or non-contingent on 
behavior. The importance of locus of control has been established by years 
of research (23, 30, 48). Studies by Davis and Davis, 1972 and Phares et 
al, 1971 showed that internals are more likely than externals to take 
responsibility for their actions. Their research also suggested that 
individuals who believe that events are related to their own behaviors arc 
more likely than persons trusting fate or powers beyond their control to 
take steps to change aversive life situations. A study by Phares in 1976 
proposed that the cognitive and motivational aspects of the I-E dimension 
lead internals to a superior position in exacting power and control over 
their environment. I-E expectancies, therefore, may have a significant 
impact in relation to the important concern of health maintenance.
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HEALTH BEHAVIOR
Wallston and Wallston (47) noticed that internals appear more likely 
than externals to engage in positive health sick role behaviors. As well 
in a study by Kaplar (20) on the Health Locus of Control value in the 
prediction of smoking reduction, the researcher found that subjects who 
held internally oriented Health Locus of Control beliefs and who valued 
health highly were most successful in achieving and maintaining changes in 
their smoking behavior. Further studies suggested that individuals who 
were not smokers and individuals who were able to stop smoking were more 
internal than individuals who smoked (28, 41, 42, 47, 48, 49). However, 
these results have not always been replicated (8, 26), but the research 
does suggest that individuals with internal rather than external 
expectancies are more likely to take action to improve health habits, 
specifically when made aware that needed changes may result in improved 
physical functioning. Numerous other studies have documented similar 
findings in regard to changes in smoking and internal behavior (7, 28, 50).
In a study by Chavez (6) on the evaluation of the Health Locus of 
Control for obesity treatment, Chavez suggested that the Health Locus of 
Control questionnaire may be useful in predicting difference in performance 
in obesity treatment programs on the basis that obesity is a health problem 
affected by the individual’s ability to control pertinent factors. He 
found that in his weight reduction program that thirty-one internal college 
students lost significantly more weight than did twelve externals. As 
well, Balch and Ross (1975) tested thirty—four women and reported internal 
beliefs to be predictive of both success in and completion of an overweight 
treatment program. Other researchers have not found that the Internal/ 
External relates to attempts at weight loss (2, 27, 45), although some
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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reported the overweight subjects to be external which was also supported by 
O ’Bryan (1972). The Wallstons (47) also found that internals who value 
their health are more likely than others to collect information about 
disease and health maintenance when alerted to possible hazards.
TRAINING AND EXERCISE
Few studies have looked at the effects of aerobic fitness training and 
exercise on Health Locus of Control. Sandstroem and Kampper (35) 
investigated the prediction of athletic participation in middle school 
males using the Physical Estimation and Attraction Scales (PEAS) and 
Bialer’s Locus of Control Scale. The researchers concluded that PEAS 
factor scores and Locus of Control did not significantly predict athletic 
team adherance during a cross country season. The results also suggested 
that with the extensive variety of athletic opportunities available within 
the community, that many boys with high PEAS and Locus of Control scores 
may have dropped from the team in order to pursue comparable sport 
participation.
A study by Duke et al (11) was completed to determine if children age 
6 to 14 years would experience a greater internal locus of control as a 
result of participation on an eight week sports fitness camp. The results 
indicated that significant changes from an external to internal locus of 
control were realized as well as significant improvements in six fitness 
parameters. There was a problem with the study, however, due to the 
inability to completely identify which were the critical components 
responsible for feelings of control in the children. During the research 
it was not possible to include a control group because of the obligation to 
the children who enrolled in the camp. Duke et al (11) have noted that
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11
other studies by Marcus, Nowicki and Piotrowski have indicated that there 
is not a tendancy for scores of subjects to become more internal over time. 
However, Duke suggested that while there may have been some regression to 
the mean in the present scores, regression was not the primary reason for 
significant movement toward the internality of the campers.
In a study by Jeffers (19) the effects of cardiovascular fitness 
training on locus of control, body image and interpersonal relationship 
orientation of university males and females were investigated- Jeffers, 
using Rotter’s I-E Scale found Locus of Control Scores were significantly 
lowered, reflecting more internal control in his university male population 
following their participation in a twelve-week physical conditioning 
program. Changes were significant when compared with pre-test scores and 
with control group scores. He also found that female students who 
experienced a physical fitness program indicated significantly lower locus 
of control scores, reflecting more internal control when compared with 
pre-test scores. Within group comparison with a control group did not 
result in significance.
SUMMARY OF LITERATURE
The majority of the research in the area of health behavior has used
the Rotter I-E scale. The Health Locus of Control Scale was developed to
be used as a more valid and reliable measure for prediction of
health-related behavior. The related studies indicated that very little
research has been attempted to correlate the effects of physical
conditioning on locus of control. To the writer’s knowledge, no study has
investigated the effect of aerobic fitness training using the Health Locus
of Control Scale. Strickland stated;
We are constantly urged to improve our health by losing weight, 
jogging and engaging in all those inviting, energetic activities
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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designed to enhance our physical functioning. When we do experience 
physical or emotional distress, professional health care is more 
readily available to us than it has been in the past and most of our 
friends and acquaintances have advice and their own favorite home 
remedies to share. One would expect that internals, in contrast to 
externals, would be more sensitive to health messages, would have 
increased knowledge about health conditions, would attempt to improve 
physical functioning, and might even, through their own efforts, be 
less susceptible to physical and psychological dysfunction. (44:1193)
Health practitioners have stated that numerous psychological and
physical disorders are exacerbated by behavior, such as lack of exercise,
smoking, improper diet, and substance abuse. Additionally, there are
problems with treatment programs to individual differences. As Strickland
stated; "research with the I-E dimension suggests that beliefs about locus
of control of reinforcement are influential in relation to health".
(44:1203)
Certain problems related to I-E research should be noted: (1) The I-E
variable is only one of a number of factors that aid in the prediction of
health attitude and behavior, and; (2) research that has produced
insignificant results possibly would not have been published.
Aside from theoretical concerns, a number of methodological weaknesses 
are apparent in much of the I-E health research. Controls are often 
lacking with respect to severity and length of disorder or illness 
with the use of clinical populations. Moreover, much of the research 
is correlational in nature and gives no indication of direction of 
causality. (44:1204)
Another problem is that the majority of research has been conducted 
with the Rotter scale. Numerous scales have been developed and used 
recently. The Health Locus of Control Scale developed by the Wallstons is 
specific to health and is expected to enhance prediction of health-related 
behaviors.
In spite of the problems, research on the I-E dimension in relation to 
health appears to have opened significant avenues of investigation 
that should be pursued. Although results are not altogether as clear, 
convincing and free of conflict as one might hope, the bulk of the 
research is consistent in implying that when faced with health 
problems, internal individuals do appear to engage in more generally 
adaptive responses than do externals. (44:1205)
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CHAPTER III 
DESIGN AND PROCEDURES
The method of study involved the selection of a convenience group of 
college students. The research group was given one pre-test and post-test. 
The control group acted simply as a reliability check. This design was 
based on the scope of the research and the subjects availability to the 
researcher.
SUBJECTS
The sample for this study consisted of students enrolled in the 
Physical Education (PHED 1115) class in the 1983-84 academic year (N=69). 
The subjects were from the Justice Administration and Youth Development 
Program at Mount Royal College, Calgary, Alberta, Canada. The Physical 
Education (PHED 1115) course was designed specifically for students 
enrolled in the Justice Administration and Youth Development Program. 
Subjects for the control group, which acted as a reliability check, were 
students enrolled in the Justice Administration and Youth Development 
Program who had not and were not presently enrolled in the Physical 
Education (PHED 1115) class.
The experimental group was composed of seventeen females and fifty-two 
males. The control group consisted of nine females and twenty-four males. 
The subjects in the experimental group were allotted a certain percentage 
of their final grade for participating in the study. The grade was not 
based on improvement of their fitness level but simply on participation so 
as not to affect their motivation in regards to the study.
13
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
14
There was an attrition of eight subjects from the experimental group 
during the study. Three subjects were eliminated due to medical reasons; 
two subjects due to less than eighty percent attendance; two subjects due 
to terminating the course; and one subject because of a pregnancy.
The subjects constituted a convenience, rather than a random sample, 
due to their availability. No differentation was made between first year 
and second year students and the students* age was used for adjustment for 
their personal training program (see Appendix D) .
QUESTIONNAIRE
The questionnaire that was used in this study was the Health Locus of 
Control (HLC) Scale (see Appendix A). It was developed by Wallston, Kaplan 
and Maides (1975) because of the difficulty of predicting behavior in a 
specific area such as health. Their concern for developing the Health 
Locus of Control Scale was that when using measures of generalized 
expectancies such as Rotter's (1966) Internal-External Locus of Control 
(I-E) Scale that it would not provide sensitive enough predictions to the 
relationship between internality and health related behavior.
PROCEDURE
The subjects were required to do a number of tasks during the study. 
During the second week of classes, both the control group and the 
experimental group were given the Student Information and Consent Form (see 
Appendix B) and each subject completed the Health Locus of Control Scale 
(see Appendix A). The experimental group was asked to run and or walk a 
mile and one-half in the fastest time possible in the Mount Royal College 
gymnasium in order to determine their pre—study fitness level. Following
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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the ten week training program, each subject in the control group and the
experimental group was readministered the Health Locus of Control Scale.
The experimental group repeated the mile and one-half run in the fastest
time possible in the same gymnasium. The scoring and interpretation for
the Health Locus of Control Scale was undertaken and recorded by the
researcher prior to both the pre-test and post-test one and one-half mile
run (see Appendix C). An increase in a score on the Health Locus of
Control Seals indicated an increase in internalization.
The procedure for the one and one-half mile run was reviewed with the
subjects in the experimental group as follows. (1) After a light warm-up
prior to the run an explanation was given which indicated that their time
for the run would serve as a good indicator of their aerobic fitness and
work capacity. (2) The subjects were divided into two groups which allowed
one group to run the mile and one-half while the second group verified and
recorded their times. (3) The same format was followed by the second
group. Following the run each subject received the Fitness Adjustment
Handout (see Appendix D) which was used to predict their aerobic fitness in
ml/kg/min (Balke, 1963; Cooper, 1970; Sharkey, 1977). The score was used
by the researcher to determine each subject's fitness category according to
Sharkey. (32:36)
Fitness Score Fitness Category
(ml/kg/min)
Over 45 High
35-45 Medium
Under 35 Low
The fitness score (ml/kg/min) which indicated the subjects fitness category
was then used to calculate the aerobic fitness training zone for each
subject (Sharkey, 1977) (see Appendix E).
The experimental subjects then embarked on a ten week aerobic fitness
training program. Each training session consisted of a five minute warm
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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up, a thirty minute aerobic training session involving walking, jogging,
and/or running depending on each subject's fitness level, and a five minute
cool down. Sharkey recommended that;
during both the warm-up and cool down period, particular attention 
should be paid to (1) stretching the lower back to reduce risk of back 
problems, and (2) stretching hamstring and calf muscles to prevent 
soreness and reduce the risk of injury. A gradual cool down after 
exercise is as important as the warm up. (32:53)
During the aerobic training session, the researcher stopped the
subjects at exactly the 10-minute and 20-minute intervals of the aerobic
training session and had each subject take his pulse to ensure that he was
exercising within his target heart zone. The subjects were then encouraged
to either increase or decrease their intensity so that they were exercising
within their target heart zone.
Sharkey indicated that;
The easiest way to determine intensity is to check your heart rate 
during or just after exercise. Generally speaking, heart rates below 
120 characterize LOW intensity aerobic effort; rates between 120 and 
160 indicate MODERATE intensity aerobic effort; and rates between 160
and 180 indicate HIGH intensity aerobic effort. (40:11)
Sedlock et al stated that for subjects who are taking their own pulse,
it is important that they; "(1) receive adequate instruction in the
technique to be used, (2) are given a short period of practice time, and
(3) complete the palpatation within 15 seconds after cessation of
exercise." (36:116) The experimental subjects had practice taking their
own pulse prior to the first training session. The radial pulse was used
and the subjects were instructed according to the following procedure:
Right handed people used the two fingers, never the thumb, of their right
hand to count the pulse on their left wrist; the pulse area was indicated
to be in the groove directly above the base of the thumb on the underside
of the wrist; the subjects were asked to stop running and to find their
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pulse within approximately 5 seconds; the researcher then indicated to the 
subjects to start counting 'now*; at the completion of ten seconds the 
researcher then indicated 'stop*; subjects multiplied their pulse count by 
six to determine their pulse rate; subjects then continued running and 
corrected their intensity of exercise as required. The researcher trained 
the subjects the entire ten weeks in the gymnasium in order to insure that 
correct training intensities of individual subjects were adhered to. To 
alleviate possible boredom, contemporary music was played to enhance the 
enjoyment of the training session.
The final task required was the administration of the 'Physical 
Activity Log" (see Appendix F). The 'Physical Activity Log' was 
administered on a weekly basis and collected by the researcher. This was 
done to try to accurately control the reliability and validity of the 
subjects' responses. The researcher explained that the subjects were to 
indicate the amount of time spent and the intensity level for all the 
activities that they took part in for the past week.
STATISTICAL ANALYSIS 
Statistical analysis included descriptive statistics and an Analysis 
of Covariance (ANCOVA). Covariance is essential since the writer was 
unable to randomingly choose the subjects. Simple correlations were used. 
The correlations coefficient is a measure of the relationship between two 
variables. It can take on values from positive 1.00 to negative I.00 while 
zero indicates no relationships. The variance was the change in fitness 
level compared to scores on the Health Locus of Control Scale. Within 
group variance was also analyzed. Only changes were indicated and 
therefore the results did not get at a causal relationship.
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CHAPTER IV
RESULTS AND DISCUSSION 
RESULTS
Démographie Data
In the experimental group, 75 percent of the subjects were male. The 
mean age was 20.69 years with a standard deviation of 2.82. Age of the 
experimental subjects varied from 17 years to 31 years. Sixty-eight 
percent of the experimental subjects were first year college students in 
the Justice Administration and Youth Development Program in the 1983-84 
academic year. Mount Royal College, Calgary, Alberta.
Seventy-three percent of the subjects in the control group were male. 
The mean age was 19.48 years with a standard deviation of 2.15. The 
control group subjects varied from 18 years to 27 years of age.
Seventy-two percent of the control subjects were first year college 
students in the Justice Administration and Youth Development Program in the 
1983-84 academic year, Mount Royal College, Calgary, Alberta (see Table 1).
Table 1. Demographic Data for Experimental and Control Subjects
Experimental Subjects Control Subjects
Mean Age 20.69 19.48
Standard Deviation-Age 2.82 2.15
First Year Students 68% 72%
Males 75% 73%
Fitness Levels, Scores and Times
The subjects in the experimental group were required to run and/or 
walk the mile and one-half in order to document their pre-test and post-
18
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test fitness levels. The mean pre-test time for the mile and one-half run 
was eleven minutes and thirty-six seconds with a standard deviation of two 
minutes and twenty seconds. The mean post-test time for the one and 
one-half mile run was ten minutes and thirty-nine seconds with a standard 
deviation of one minute and forty-six seconds. The mean time difference 
was a decrease of fifty-seven seconds. The greatest variance was a 
decrease of three minutes and two seconds. One subject showed an increase 
of one minute and seven seconds (see Appendix M ) . Ninety-one percent of 
the subjects showed an improvement in their times for the one and one-half 
mile run.
Prediction of the subject's fitness scores in (ml/kg/min) was 
determined from their mile and one-half times (see Appendix D) . Their 
predicted fitness score was used to determine each individuals' aerobic 
fitness training zone. A fitness score of 34 and lower in (ml/kg/min) 
indicated a 'low' training zone. Fitness scores of 35 to 45 in (ml/kg/min) 
indicated a 'medium' training zone. Fitness scores of 46 and higher in 
(ml/kg/min) indicated a 'high' training zone. Sixty-two percent of the 
subjects were classified as being in the 'high' fitness training zone 
followed by 22 percent in the 'medium* fitness training zone (see Appendix 
N). The control group was not required to run the mile and one-half since 
they acted simply as a reliability check.
Health Locus of Control Scores
The control group had a mean pre-test score of 11.0 with a standard 
deviation of 8.3 on the Health Locus of Control Scale. The mean post-test 
score for the control group was 10.6 with a standard deviation of 7.6. The 
mean score difference from the pre-test to the post-test was .4 with a
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standard deviation of 3.4 on the post-test. On both the pre-test and 
post-test, the control group was classified as being in the 'moderately 
internal* level (see Appendix C), On the pre-test 40 percent of the 
subjects were classified as being 'slightly internal', while 33 percent 
were classified as being 'moderately internal' and 15 percent were 
classified as being 'strongly internal'. On the post-test 46 percent of 
the subjects were classified as being 'moderately internal' while 33 
percent were classified as 'slightly internal' and 12 percent as 'strongly 
internal' (see Table 2).
Table 2. Control Group Health Locus of Control Scores
Pre-Test Post-Test
Strongly External (-20 to -33) 0% 0%
Moderately External (-10 to -19) 0% 0%
Slightly External (-2 to -9) 6% 6%
Somewhat External and Internal (-1 to +1) 6% 3%
Slightly Internal (+2 to +9) 40% 33%
Moderately Internal (+10 to +19) 33% 46%
Strongly Internal (+20 to +33) 15% 12%
Scores from the Health Locus of Control Scale from the pre-test and 
post-test indicated that 58 percent of the subjects had no change in their 
level of 'intemality'. Twenty-four percent became less internal and moved 
down a level. Eighteen percent became more internal moving up a level (see 
Table 3).
Table 3. Control Group Individual Pre and Post-Test Scores on the 
Health Locus of Control Scale
Subjects who became more 'Internal' - same level
Subjects who became more 'Internal' - up a level
Subjects who became less 'Internal' - same level
Subjects who became less 'Internal' - down a level
Subjects who scored the same
Overall: no change or same level of 'Intemality'
Overall: less 'Internal' - down a level
Overall: more 'Internal' - up a level____________ _______ ______
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18%
24%
24%
6%
58%
24%
18%
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The experimental group had a mean pre-test score of 11.6 with a 
standard deviation of 8.5 on the Health Locus of Control Scale. The mean 
post-test score was 13.7 with a standard deviation of 7.5 on the post-test. 
The mean difference from the pre-test and post-test was 2.1 with a standard 
deviation of 6.8. The experimental group’s mean score indicated that they 
were classified as being 'moderately internal’ on both the pre and 
post-test. On the pre-test, 45 percent of the subjects were classified as 
being ’moderately’ internal; while 26 percent were classified as being 
'slightly* internal; and 20 percent as ’strongly’ internal. On the 
post-test 49 percent of the subjects were classified as being ’moderately’ 
internal while 28 percent were classified as being ’slightly’ internal and 
19 percent as ’strongly' internal (see Table 4).
Table 4. Experimental Group Health Locus of Control Scores
Pre-Test Post-Test
Strongly External (-20 to -33) 0% 0%
Moderately External (-10 to -19) 3% 0%
Slightly External (-2 to -9) 3% 2%
Somewhat External and Internal (-1 to +1) 3% 2%
Slightly Internal (+2 to +9) 26% 28%
Moderately Internal (+10 to +19) 45% 49%
Strongly Internal (+20 to +33) 20% 19%
Scores from the pre-test and post-test indicated that 48 percent of 
the experimental subjects had no change in their level of 'intemality'. 
Thirty-one percent of the subjects became more ’internal’ moving up at 
least one level. Twenty-one percent of the subjects became less internal 
moving down at least one level. The most significant change in 
’intemality' was exhibited by one subject who moved up four levels of 
intemality. The most significant change in 'externality' was revealed by 
one subject moving down two levels of 'intemality' (see Table 5).
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Table 5. Experimental Group - Individual Pre and Post Test 
Scores on the Health Locus of Control Scale
Subjects who became more 'Internal same level 22%
Subjects who became more * Internal - up a level 26%
Subjects who became less 'Internal - same level 20%
Subjects who became less 'Internal - down a level 20%
Subjects who scored the same 6%
Subjects who became less 'Internal - down two levels 1%
Subjects who became more 'Internal - up two levels 2%
Subjects who became more * Internal - up three levels 2%
Subjects who became more 'Internal - up four levels 1%
Overall; no change or same level of 'Intemality' 48%
Overall: more 'Internal' - moving up at least one level 31%
Overall: less 'Internal' - moving down at least one level 21%
The purpose of the study was to investigate the effect of a ten week 
aerobic fitness training program on a subject's score from the Health Locus 
of Control Scale. The covariance in this study, signifying the difference 
between the two variables - the ten week fitness training program and the 
scores from the Health Locus of Control Scale, was 55.18. The correlation 
which unitized this covariance was r*.13 indicating a slightly positive 
correlation between the two variables.
Discussion
The rationale for the study was to investigate the purported 
relationship between the change in aerobic fitness to scores on the Health 
Locus of Control Scale. The findings indicated that 91 percent of the 
subjects showed an improvement in their aerobic fitness levels over the ten 
week training program. This finding is consistent with past research in 
this area dealing with aerobic training (Sharkey, 1977). A reasonable 
assumption would be that the majority of the subjects should have improved 
their fitness level during the study. The guidelines for training followed 
the recommendations of past researchers (Balke, 1963; Cooper, 1970;
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Sharkey, 1977). This study appeared to have a motivated group of subjects 
in terms of fitness participation as indicated by the fact that 62 percent 
of the subjects were classified as being in the 'high' fitness level along 
with 22 percent in the 'medium' fitness level prior to the start of the ten 
week training regimen. Weekly reporting by the subjects allowed for 
tabulation of activities outside of the research training sessions (see 
Appendix F). The activity and the intensity level of each activity was 
recorded. Fourteen activities were listed in the 'Physical Activity Log' 
along with ten 'other' activities that were listed by the subjects. The 
most popular activities were jogging, dancing and swimming at 68, 58 and 42 
percent respectively (see Table 6).
Table 6. Participation in Various Outside Activities by 
Experimental Subjects
ACTIVITY PERCENTAGE OF SUBJEt
Jogging 68%
Bicycling 20%
Swimming 42%
Squash 7%
Racquetball 22%
Badminton 12%
Basketball 28%
Hockey 28%
Calisthenics 26%
Dancing 58%
Football 2%
Soccer 13%
Tennis 4%
Wrestling 12%
OTHER
Ice Skating 3%
Roller Skating 1%
Muscerclses 1%
X-Country Skiing 6%
Walking 9%
Floor Hockey 4%
Volleyball 10%
Jazzercise 1%
Judo 1%
Boxing 1%
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The researcher did not feel that the participation in aerobic 
activities had an effect on the final fitness levels of the subjects. The 
results initially indicated that 62 percent of the subjects were already 
classified as being in the 'high' fitness training zone. A reasonable 
assumption would follow that these subjects had not just adopted an active 
lifestyle during the study. The majority of the subjects already 
participated in the minimum amount of weekly exercise required to qualify 
for a maintenance program. According to Cooper and Sharkey this is three 
times a week with your heart rate in your target zone for a minimum of 
twenty minutes for each training session. The change in the subjects’
fitness levels could be due to the addition of the research training
sessions. Activity sessions outside of the research training sessions 
indicated that 93 percent of the subjects trained in the 'medium' fitness 
training zone, followed by 59 percent in the 'high' training zone and 45 
percent in the 'low' training zone (see Table 7).
Table 7. Training Zones Mean Time Participation by Experimental
Subjects in Activities Outside of the Research 
Training Session
Percentage of Subjects
Training Zone Mean Time Weekly Training in each Zone
High 70 minutes 59%
Medium 68 minutes 93%
Low 61 minutes 45%
The number of activity sessions per subject was unavailable. By analyzing 
the duration and intensities of exercise, this researcher felt that it may 
be assumed the minimum number of activity sessions per subject would have 
been at least three per week.
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CHAPTER V
SUMMARY, FINDINGS, CONCLUSIONS AND 
RECOMMENDATIONS
This chapter summarizes the study, presents the findings and 
conclusions and suggests recommendations for further research in this area.
Summary
The purpose of this study was to investigate the effect of a ten week 
aerobic fitness training program to a subject's score from the Health Locus 
of Control Scale. The sub-problems of this study were to:
1. Determine and document each subject's aerobic fitness level before and
after the ten week aerobic fitness training program.
2. Calculate and specify each subject's fitness training zone category.
The study was delimited to students enrolled in the Justice
Administration and Youth Development Program in the 1983-84 academic year 
at Mount Royal College, Calgary, Alberta. Subjects for the experimental 
group were students enrolled in Physical Education (PHED 1115), a specific 
course requirement designed for Justice Administration and Youth 
Development Program students. Subjects for the control group were Justice 
Administration and Youth Development Program students who had not and were 
not presently enrolled in Physical Education (PHED 1115).
The subjects were required to do a number of tasks. Initially they 
were required to complete the 'Student Information Form' (see Appendix B) 
and the 'Health Locus of Control Scale" (see Appendix A). The experimental 
subjects were required to run and/or walk the mile and one-half in the
25
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fastest time possible in order to determine their pre-study fitness level 
and training zone. The experimental subjects were also required to 
complete the 'Physical Activities Log' (see Appendix F) on a weekly basis 
for the ten weeks. Following the ten week training program each subject 
was readministered the Health Locus of Control Scale. The experimental 
group then repeated the mile and one-half run.
Findings
The findings for this study on the effect of aerobic fitness training 
on the Health Locus of Control scores are summarized as follows;
1. The majority of the subjects in the study were male. The mean age of 
the experimental subjects was 20.69 years of age. The mean age of the 
control subjects was 19.48 years of age. Seventy-two percent of the 
subjects were first year college students in the Justice 
Administration and Youth Development Program.
2. The pre-test fitness scores indicated that 62 percent of the subjects 
were classified as being in the 'high' fitness level followed by 22 
percent in the 'medium' fitness level and 16 percent in the 'low' 
fitness level.
3. All but one subject participated in aerobic fitness activities outside 
of the research training session. The three most popular activities 
were jogging, dancing and swimming respectively.
4. In activities engaged in outside of the research training sessions the 
majority of the subjects trained in the 'medium training zone, 
followed by the 'high' and 'low' training zones respectively.
5. Ninety-one percent of the subjects showed an improvement in their 
times for their mile and one-half run.
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6. Health Locus of Control scores for the control subjects classified 
this group as 'moderately* internal on both the pre-test and 
post-test.
7. Health Locus of Control scores for the experimental subjects indicated 
this group to be classified as 'moderately' internal on both the 
pre-test and post-test.
8. Results from the control group indicated that 58 percent of the
subjects had no change in their level of 'intemality' from their
pre-test and post-test scores. Twenty-four percent became less 
internal and moved down a level, while 18 percent became more internal 
moving up a level.
9. Results from the experimental group indicated that 48 percent of the
experimental subjects had no change in their level of 'intemality*
from the pre-test and post-test scores. Thirty-one percent became 
more internal moving up at least one level, while 21 percent became 
less internal moving down at least one level.
10. The correlation coefficient (r=.13) between the change in fitness 
levels to the scores on the Health Locus of Control Scale indicated a 
slight positive correlation.
11. A correlation coefficient (r=.88) was found between the pre-test and 
post-test scores of the control group on the Health Locus of Control 
Scale.
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Conclusions
The research hypothesis was that there would be a significant change 
in the scores from the external to internal indices on the Health Locus of 
Control Scale with those subjects who improved on their aerobic fitness 
level over the ten week training program. From a statistical analysis the 
null hypothesis was accepted. In terms of a practical analysis a 
reasonable question would be to ask if the improvement in the fitness 
levels of the subjects was attained by the research training sessions 
and/or the addition of the outside activity sessions. By studying the 
subjects' initial fitness levels and the time that the subjects 
participated in various outside activities, a reasonable assumption might 
be that there was already a definite 'habit* towards the subjects being 
active. In view of this speculation, a further reasonable assumption might 
be that the changes in the subjects' fitness levels may have been mainly 
caused by the research training sessions. The correlation between the 
change in the subjects' fitness levels and their scores on the Health Locus 
of Control Scale indicated only a slightly positive correlation (r=.13). 
This result is not statistically significant. However, if post-test scores 
are compared between the control group and the experimental group, the data 
indicates that the mean scores of the control group actually decreased 
while scores for the experimental group increased. The change for each 
group was limited however to the same level, specifically the 'moderately' 
internal level. A practical conclusion might indicate that even a slightly 
positive correlation for this group of subjects may be more significant 
than what one might first be expected. Even a small change in the 
'Intemality' over a short period of time might indicate significance for 
this group of subjects.
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Speculation as to why the changes did not occur are numerous. Health
expectancy appears to be a relatively stable characteristic. Aerobic
manipulation in this study was not significant enough to change the health
expectancy characteristic. The possibility further exists that the Health
Locus of Control scores may not have occured because of the 'ceiling
effect’ and the fact that this group of subjects were already highly fit at
the start of the study. A high correlation existed between the pre-test
fitness scores and the subjects’ scores on the Health Locus of Control
Scale. These results aid in the explanation as to why changes may not have
been evident due to the ’ceiling effect’. A further premise may indicate
that even if the internal subjects were able to change health expectancy it
would be difficult to assess because of the ’ceiling effect’. Analysis
between 'externals’ and ’internals’ and Health Locus of Control scores was
not undertaken due to the small number of external subjects. The
Internal-External variable is only one of many factors that aid in the
prediction of health attitudes and behaviors. Research using the Health
Locus of Control Scale is relatively recent and further investigation as to
its continued viability and validity is needed. Problems with this design
were also evident as is with much of the Internal-External research. The
majority of the research is correlational in nature and gives no indication
of direction of causality. Perhaps the significant changes of intemality
may never occur. However, the final speculation in regards to this area of
research might best be summed up by Strickland, 1978:
Practical implications are that change agents such as health personnel 
will be most effective when techniques are tailored to individual 
expectancies. External individuals evidently respond more easily to 
conditions in which structure is imposed from outside. Internals 
prefer situations in which they can assume responsibility and work 
independently.
The problems extant in the investigations are myriad, but the already 
observed results hold promise for both theoretical and practical 
advances. (44:1205)
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
30
Recommendations
Based on the findings and the conclusions of this study, the following
recommendations are offered:
1. Further research is required in this area over a longer period of time
to see if a greater length of training time reveals a more significant 
effect on ’intemality*.
A
2. Future studies should obtain a random sample of subjects to allow for 
a more accurate cross-section of the population.
3. The Health Locus of Control Scale and the fitness assessment could be
re-administered after a ’layoff’ period to see if any change has
occured towards health attitude.
4. Studies involving only ’External' oriented individuals with a highly
structured aerobic training regimen might prove beneficial.
5. Studies involving only ’Internal’ oriented individuals with an
independent aerobic training regimen might also prove worthwhile.
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APPENDIX A 
Health Locus of Control Scale
Each Item listed below is a belief statement regarding health and 
illness with which you may agree or disagree. Beside each statement is a 
scale which ranges from strongly agree (a) to strongly disagree (f). For 
each item you are to circle the number that represents the extent to which 
you agree of disagree with the statement as it related to your present 
state of health and illness. Please circle only one number for each item. 
This is a measure of your personal beliefs; obviously there are no right or 
wrong answers. Please answer these items carefully but do not spend too 
much time on any one item. Be sure to answer every item. Also, try to 
respond to each item independently when making your choice; do not be 
influenced by your previous choices. It is important that you respond 
according to your actual beliefs and not according to how you feel you 
should believe.
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1.
2.
3.
4.
5.
6.
7.
8.
9.
10. 
11.
If I take care of myself I can 
avoid illness.
Whenever I get sick it is 
because of something I've done 
or not done.
Good health is largely a matter 
of good fortune.
No matter what I do, if I am 
going to get sick I will get sick.
Most people do not realize the 
extent to which their illnesses 
are controlled by accidental 
happenings.
I can only do what my doctor 
tells me to do.
There are so many strange 
diseases around, that you can 
never know how or when you might 
pick one up.
When I feel ill, I know it is 
because I have not been getting 
the proper exercise or eating 
right.
People who never get sick are 
just plain lucky.
People's ill health results from 
their own carelessness.
I am directly responsible for 
my health.
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f
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f
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APPENDIX B 
Student Information and Consent Form
You will be completing the Health Locus of Control Scale before and 
after the completion of a ten week cardiovascular fitness training program. 
As well, you will be asked to complete the Physical Activity Log on a 
weekly basis during the ten week training program. You will also be asked 
to run a mile and one-half in the fastest time possible at the start and 
the completion of the ten week training program.
Do you have any questions?
I, _______________________  in agreeing to participate in the project,
hereby certify that I have read and fully understand that;
(a) All information collected in the course of my participation will be 
treated in the strictest confidence. To ensure anonymity, all 
information provided me will be coded and will only be available to 
the researcher, Tim Wenzel.
(b) You may experience normal exercise problems at the beginning of the 
training program such as muscle soreness, muscle cramps and blisters. 
This is not uncommon especially if you have not been on a regular 
exercise program. If any problems develop during the training period, 
you should specifically inform the instructor and you may be referred 
to medical care. No problems are anticipated and instruction and 
supervision will be provided.
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(c) My participation is voluntary and I have the right to withdraw from 
the study at any time although a committment for my participation 
throughout the study is requested,
(d) Upon completion, a suiranary of the project findings will be provided to 
me and all participants upon request although individual results will 
not be available for review or discussion.
(e) The project is the independent research of the investigator and 
summaries of the study, its methods and findings, in terms of group 
characteristics may appear in both scientific and popular 
publications.
(f) I have read the foregoing and I understand it and any questions which 
may have occured to me have been answered to my satisfaction.
Participant's Signature Date
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APPENDIX C
Scoring and Interpretation for Health Locus of Control
Some people feel their health is controlled by something outside them 
and that there is little they can do to alter the events that affect their 
health. Therefore, their health locus of control is EXTERNAL. Others feel 
their health is mainly controlled by them and their own behavior.
Therefore, their health locus of control is INTERNAL. This questionnaire 
provides you with information about whether your health beliefs are 
External or Internal. Compare the items you circled with the answer sheet 
below. Add the minus numbers in one column and the plus number in another 
column. For example, if you circled b in item one (+2) and c in item two 
(+1) you would have +3. If you circled f in item one (-3) and e in item 
two (-2) you would have -5. After you have added all numbers you should 
have two columns, one columns adds up to a minus number and one column adds 
up to a plus number. Now add these two numbers algebraically. For 
example, if you had -15 and +9 you would end up with -6.
The following table indicated your health locus of control.
-20 to -33 * strongly external
-10 to -19 = moderately external
-2 to -9 = slightly external
-1 to +1 ** somewhat external and internal
+2 to +9 = slightly internal
+10 to +10 = moderately internal
+20 to +33 = strongly internal
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S s oî) «I ? I I ! If I I I I I5  «-t o f
w  3 8  t o  c o  s  c/3
1. If I take care of myself I can +3 +2 +1 -1 -2 +3
avoid illness. a b c d e f
2. Whenever I get sick it is +3 +2 +1 -1 -2 -3
because of semething I've 
done or not done.
a b c d e f
3. Good health is largely a matter of -3 -2 -1 +1 +2 ♦3
good fortune. a b c d e f
4. No matter what I do, if I am going -3 -2 -1 +1 +2 +3
to get sick I will get sick. a b c d e f
5. Most people do not realize the -3 -2 -1 +1 +2 ♦3
extent to which their illnesses 
are controlled by accidental 
happenings.
a b c d e f
6. I can only do what my doctor -3 -2 -1 +1 +2 +3
tells me do to. a b c d e f
7. There are so many strange -3 -2 -1 +1 ♦2 ♦3
diseases around, that you can 
never know how or Wien you 
might pick one up.
a b c d e f
8. When I feel ill, I know it +3 +2 ♦1 -1 -2 -3
is because I have not been 
getting the proper exercise 
or eating right.
a b c d e f
9. People who never get sick -3 -2 -1 +1 +2 +3
are just plain lucky. a b c d e f
10. People's ill health results +3 +2 +1 -1 -2 -3
from their own carelessness. a b c d e f
11. I am directly responsible for +3 +2 +1 -1 -2 -3
my health. a b c d e f
Questions: 1, 2, 8, 10, 11 Internal
Questions: 3, 4, 5, 6, 7, 9 External
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APPENDIX D 
Aerobic Fitness Training Zones
200 
190 
100 
^  170
I 160
1 150
5  140 
| , »  
120 
110
too
20
90%
80%
70%
30
i
40 SO 
A99 (years)
60 70
Figure 3.2 —Aerobic fitness training zones. Use your age and 
fitness to locate, your training zone. For 25 years of age and 
a medium fitness score, zone "  151-162 
Note: Percentages are percent of maximal heart rate.
(From Sharkey, 1977.)
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APPENDIX E 
Fitness Adjustment Scale
Altitude: 
under 5,000 ft — no edKwtment
5.000 ft — subtract 30 sec
6.000 ft — subtract 40 see
7.000 ft — subtract SO sec
8.000 ft — subtract 60 sec
!•*— example — •■t4mlnut«cwn m 35 fitness score
16 15 13 12 I?  10
MiiHites
Figure B;1 —li&iiiHe aerobic-fitness test'
*SubtrKt i^tilMde.sdfustment from 1.5-aine.nin time. T t̂eo use. the 
graph to find your adore.
(Sourfes:.Ba(ke^1963;;Goooer. 1970;.Shei*^, 197.7: Oenieis, Note 11.1
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APPENDIX F 
Physical Activity Log
During the last week. Indicate the average time spent and the 
Intensity level for all the physical activities you have participated In 
excluding the PHED 1115 - Fitness course.
"The easiest way to determine Intensity Is to check your heart 
rate during or just after exercise. Generally speaking, heart rates 
below 120 characterize LOW Intensity aerobic effort; rates between 120 
and 160 indicate MODERATE intensity aerobic effort; and rates between 
160 and 180 Indicate HIGH Intensity aerobic effort." Sharkey P.11.
Try and estimate your Intensity level as accurately as possible.
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a c t iv it y
Jogging
Bicycling
Swimming
Squash
Racquetball
Badminton
Basketball
Hockey
Calisthenics
Dancing
Football
Soccer
Tennis
W restling
WEEK
11
WEEK
«2
WEEK
#3
WEEK
«4
WEEK
#S
WEEK
#6
WEEK
#7
WEEK
«8
WEEK
09
WEEK
*10
WEEK
*11
T IHT T I NT T I NT T I NT T IKT T INT T INT T INT T INT T INT T INT
--
-- __
OTHERS
TIME IN I * INTENSITY
L = LOW M = MEOnjM K - Hin'
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APPENDIX G
Individual Control Group Scores from the Health Locus of Control Scale
Score Post-Test Score Score Difference
4 0
3 2
7 -7
4 17 15 -2
5 13 14 1
6 12 15 3
7 7 10 3
8 18 9 9
9 9 13 4
10 16 12 4
11 6 12 6
12 19 17 -2
13 6 8 2
14 20 14 —6
15 20 21 1
16 4 6 2
17 8 7 -1
18 0 1 1
19 5 4 -1
20 15 17 2
21 26 25 -1
22 9 8 -1
23 8 2 —6
24 7 11 4
25 13 10 -3
26 15 17 2
27 8 7 -1
28 28 27 -1
29 23 20 —3
30 17 16 -1
31 -7 —5 2
32 -7 -7 0
33 9 11 2
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APPENDIX H
Individual Experimental Group Scores from the 
Health Locus of Control Scale
Pre-Test Score Post-Test Score Score Difference
13 20 7
25 21 -4
3 4 1
27 24 -3
11 10 -1
7 13 4
5 11 6
3 9 6
8 18 10
14 17 3
7 16 9
20 9 -11
—8 11 19
7 7 0
-13 —6 7
14 32 18
6 17 11
13 23 10
7 2 -5
24 16 8
7 12 5
11 8 -3
13 13 0
-7 5 12
18 19 1
25 27 2
19 24 5
23 13 -10
12 9 -3
10 13 3
13 17 4
15 19 4
12 7 -5
13 16 3
20 27 7
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Subject Pre-Test Score Post-Test Score Score Difference
36 14 16 2
37 12 11 -1
38 8 11 3
39 15 22 7
40 11 9 -2
41 10 17 7
42 14 10 -4
43 16 21 5
44 3 10 7
45 23 23 0
46 20 23 3
47 14 15 I
48 13 16 3
49 5 17 12
50 11 3 -8
51 4 1 -3
52 21 16 -5
53 24 19 -5
54 -12 11 23
55 26 32 6
56 1 8 7
57 12 21 9
58 18 9 —9
59 9 3 -6
60 13 7 -6
61 3 11 8
62 13 9 -4
63 8 7 -1
64 1 2 1
65 1 2 1
66 7 2 -4
67 11 11 0
68 20 18 -2
69 15 12 -3
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APPENDIX I
Experimental Subjects Average Weekly Activity 
Time in Minutes and Intensities
Subject Training Zone Subject Training Zone
H M L H M L
1 126 14 36 24 144 6
2 84 37 36 84
3 60 38 63 25
4 78 78 39 69
5 40 63 27
6 27 64 30 41 31 21
7 96 264 42 90
8 20 68 43 72 288
9 88 5 44 60 240 90
10 13 81 45 380 138
11 69 18 12 46 48 48
12 18 18 6 47 40 40
13 41 9 48 150 72
14 24 49 144
15 90 27 50 6 27 15
16 93 240 51 72 60
17 69 12 52 46 30
18 84 295 53 99
19 132 126 54 114
20 104 120 55 30 9
21 20 81 56 32 25
22 57 45 102 57 121 91 22
23 33 84 57 58 27
24 35 48 59 30 372
25 24 104 56 60 12 33 57
26 120 61 24 51
27 372 60 62 108
28 20 28 63 84 42
29 21 28 64 38
30 15 77 65 36 81 24
31 492 . 42 96 66 39
32 24 3 67 30 27
33 186 348 68 13 37
34 66 95 69 37 61
35 30
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APPENDIX J
Prediction of Experimental Subjects Maximal Oxygen Uptake 
(MV02) in (ml/kg/min) from the One and One Half Nile Run
Time in 
Min. & Sec.
7:45
8:00
8:15
8:30
8:45
9:00
9:15
9:30
9:45
10:00
10:15
10:30
10:45
11:00
11:15
11:30
11:45
12:00
12:15
Maximal Oxygen 
Uptake Prediction 
in ml/kg/min
63.75
62.5
61.25 
60.0
58.75
57.5
56.25 
55
53.75
52.5
51.25 
50
48.75
47.5
46.25 
45
43.75
42.5
41.5
Time in 
Min. & Sec,
12:30
12:45
13:00
13:15
13:30
13:45
14:00
14:15
14:30
14:45
15:00
15:15
15:30
15:45
16:00
16:15
16:30
Maximal Oxygen 
Uptake Prediction 
in ml/kg/min
40.5
39.5
38.5
37.5
36.5
35.25 
35
33.75
32.5
31.25 
30
28.75
27.5
26.26 
25
25
25
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Demographic Data of Experimental Subjects
Year In Year in
Subject College Sex Subject College Sex àêË.
1 1 F 19 36 1 M 19
2 1 F 18 37 1 M 20
3 1 F 21 38 2 M 22
4 2 F 19 39 2 M 26
5 1 F 22 40 1 M 19
6 1 F 18 41 2 M 29
7 1 F 19 42 2 M 21
8 1 F 22 43 2 M 25
9 1 F 27 44 2 M 22
10 1 F 22 45 1 M 19
11 2 F 19 46 2 23
12 1 F 20 47 1 •>0
13 1 F 19 48 2
14 1 F 31 49 2
15 1 F 28 50 1 M
16 1 F 26 51 1 M i'j
17 1 F 16 52 1 M 18
18 1 M 19 53 2 M 23
19 2 M 20 54 2 M 21
21 2 M 21 55 2 M 19
22 1 M 18 56 1 M 18
23 1 M 20 57 2 M 18
24 1 M 19 58 1 M 17
25 2 M 21 59 1 M 19
26 2 M 22 60 1 M 19
27 1 M 18 61 1 M 19
28 1 M 19 62 1 M 18
29 1 M 19 63 1 M 2G
30 2 M 24 64 1 M 19
31 2 M 20 65 1 M 22
32 1 M 20 66 1 M 23
33 2 M 20 67 1 M 19
34 1 N 19 68 1 M 20
35 1 M 20 69 1 M 19
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APPENDIX L
Demographic Data of Control Subjects
51
Year in
Subject College Sex A&e
1 1 F 18
2 1 F 19
3 F 18
4 1 F 18
5 F 21
6 1 F 19
7 1 F 19
8 1 F 20
9 1 F 19
10 1 M 19
11 1 M 18
12 1 M 20
13 1 M 24
14 M 22
15 1 M 19
16 1 M 18
17 1 M 18
18 1 M 27
19 1 M 19
20 1 M 18
21 1 M 18
22 M 18
23 1 M 20
24 M 19
25 1 M 25
26 1 M 20
27 1 M 19
28 1 M 20
29 1 M 18
30 M 18
31 1 M 18
32 1 M 18
33 1 M 19
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One and One Half
APPENDIX M 
Mile Pre-Test and Post-Test Results
Subject
1.5 Mile 
Pre-Test
Run 1.5 Mile Run 
Post-Test
Time Diffei 
in Secor
1 11:47 11:59 12
2 16:06 14:06 -120
3 12:52 13:45 53
4 13:37 11:10 -147
5 13:28 11:55 -93
6 10:57 11:18 21
7 15:27 13:50 -97
8 17:10 15:40 -90
9 13:05 12:10 -55
10 13:24 11:13 -131
11 14:50 14:02 —48
12 14:13 11:42 -151
13 15:29 12:51 -158
14 10:28 12:37 -231
15 17:40 15:09 -151
16 17:40 14:57 -163
17 15:10 12:24 -166
18 8:43 8:04 -39
19 10:37 9:06 -91
20 10:22 9:56 -26
21 13:47 10:25 -202
22 10:46 8:41 -125
23 11:38 10:17 -81
24 11:12 9:08 -124
25 10:38 10:44 6
26 10:15 9:33 -42
27 10:09 9:15 -54
28 10:30 11:37 67
29 11:39 9:04 -155
30 10:10 10:17 7
31 8:34 8:30 -4
32 10:57 9:41 -76
33 8:43 8:43 0
34 8:41 8:53 12
35 11:37 10:23 -74
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1.5 Nile Run 1.5 Mile Run Time Difference
Subject Pre-Test Post-Test in Seconds
36 10:42 9:49 -53
37 10:39 11:12 33
38 11:22 10:52 -30
39 10:20 10:17 -3
40 10:57 10:07 -50
41 11:12 10:20 -52
42 11:16 11:46 30
43 9:54 9:24 -30
44 8:34 8:58 4
45 7:42 7:34 —8
46 9:10 9:00 -10
47 10:17 10:18 1
48 9:18 8:41 -37
49 10:00 9:48 -12
50 10:50 10:15 -35
51 9:32 8:59 -33
52 12:46 11:43 -63
53 11:57 10:45 -72
54 10:21 9:50 -31
55 10:40 10:05 -35
56 9:54 9:27 -27
57 10:11 9:34 -37
58 14:31 13:21 -70
59 9:37 8:46 -51
60 10:27 9:32 -55
61 10:32 9:44 -50
62 10:10 9:46 -24
63 9:12 8:47 -25
64 10:33 9:45 -48
65 11:36 9:41 -115
66 12:40 11:37 -63
67 12:06 10:40 —86
68 11:25 10:52 -33
69 11:14 10:37 -37
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Aerobic Training Zones and Predicted Maximal Oxygen 
Uptake (MV02) Pre and Post
54
Subject
Training
Zone
Heart Rate 
Training Zone
Pre-Test
MV02
Post-Test
MV02
1 Medium 153-165 43.75 42.5
2 Medium 140-155 25 35
3 Medium 152-164 39.5 35.75
4 Medium 153-165 36.5 46.25
5 Medium 151-163 36.5 42.5
6 High 165-180 47.5 46.25
7 Medium 140-155 27.5 35.75
8 Low 138-153 25 26.25
9 Medium 149-161 38.5 41.5
10 Medium 151-163 36.5 46.25
11 Low 140-155 31.25 35
12 Low 140-155 33.75 43.75
13 Low 140-155 27.5 39.5
14 Low 133-148 25 40.5
15 Low 134-149 25 28.25
16 Low 136-151 25 30
17 Low 140-155 28.75 36.5
18 High 165-180 58.75 67.5
19 High 165-180 50 57.5
20 High 165-180 51.25 52.5
21 Medium 152-164 35.75 50
22 High 165-180 48.75 58.75
23 Medium 153-165 43.75 51.25
24 High 165-180 46.25 56.25
25 High 164-179 48.75 47.75
26 High 163-178 51.25 55
27 High 165-180 51.25 56.25
28 High 165-180 50 45
29 Medium 153-165 43.75 57.5
30 High 162-177 51.25 51.25
31 High 165-180 60 60
32 High 165-180 47.5 53.75
33 High 165-180 58.75 58.75
34 High 165-180 58.75 60
35 Medium 153-165 45 50
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Subject
Training
Zone
Heart Rate 
Training Zone
Pre-Test
MV02
Post-Test
MV02
36 High 165-180 48.75 53.75
37 High 165-180 48-75 46.25
38 High 163-178 46.25 48.75
39 High 163-178 51.25 51.25
40 High 165-180 47.5 52.5
41 High 159-174 46.25 51.25
42 High 164-179 46.25 43.75
43 High 161-176 53.75 55
44 High 163-178 57.5 57.5
45 High 165-180 63.75 65
46 High 163-178 56.25 57,5
47 High 165-180 51.25 51.25
48 High 164-179 56.25 58.75
49 High 163-178 52.5 53.75
50 High 162-177 48.75 51.25
51 High 165-180 55 57.5
52 Medium 153-165 39.5 • 43.75
53 Medium 151-163 42.5 48.75
54 High 164-179 51.25 53.75
55 High 165-180 48.25 52.5
56 High 165-180 52.5 55
57 High 165-180 51.25 55
58 Low 140-155 32.5 37.5
59 High 165-180 55 58-75
60 High 165-180 50 55
61 High 165-180 50 53.75
62 High 165-180 51.25 53.75
63 High 165-180 56.25 58.75
64 High 165-180 50 53.75
65 Medium 151-163 45 53.75
66 Medium 151-163 39.5 45
67 Medium 153-165 42.5 45
68 Medium 165-180 45 48.75
69 High 165-180 46.25 50
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